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Abstract: Inflection is the outcome of interdisciplinary research working across knit design and historic 
archives held at The Royal Armouries, Leeds. The aim of the research was to develop new knitting 
techniques using CNC knit technologies through analysis of the functional and performative properties of 
historic Chinese arms and armour. The methodology applied the concept of the artefact as a means to 
communicate thinking across disciplines between knit design researchers and historians. Using specific 
pieces from the collection, research investigated the lacing structures of lamellar armour and the 
assembled composition of composite bows as methods to achieve complex form in knit at an architectural 
scale. Key findings evaluate the use of artefacts and prototypes as tools for interdisciplinary collaborative 
research. In addition the research presents a new material system for knit where the rigid and the flexible 













































































































design.	 At	 this	 meeting	 concept	 boards	 were	 presented	 indicating	 the	 scale	 and	 impact	 of	 a	 textile	























Within	 the	Oriental	Collection	at	The	Royal	Armouries	 there	are	 significant	pieces	of	 lamellar	armour.	
Chinese	lamellar	armour	often	presents	as	constructed	textile	armour	composed	of	leather	plates	laced	












































When	 strung	 the	 bow	 is	 recurved	 in	 the	 alternative	 direction	 (Richardson	 and	 Bennett,	 2015).	 This	













the	development	of	a	composite	material	 system	was	 required.	The	use	of	knit	 fabric	within	a	 spatial	
context	is	demonstrated	in	research	by	a	number	of	designers	investigating	the	material	properties	and	
the	potential	of	knit	at	a	building	scale.	Recent	research	highlights	both	the	scope	of	knit	as	an	installation	









use	 deformable	 composite	 frames	 to	 generate	 controlled	 tension	 between	 the	 fabric	 and	 the	 frame	
producing	complex	3D	form.		In	contrast	to	the	reciprocal	relationship	generated	by	a	flexible	framework,	
myThread	Pavilion	(Sabin,	2013)	is	composed	of	a	steel	cable	net	and	aluminum	rings	forming	the	exterior	
of	a	knitted	pavilion.	Here	 lengths	of	 tubular	knit	are	 tensioned	within	 the	 framework	 to	produce	 the	
pavilion’s	form.			
	
An	alternative	solution	was	developed	by	 Jane	Scott	 in	 the	design	of	The	Species	 (Scott,	2013).	 In	 this	























Whilst	 the	 composition	 of	 both	 lamellar	 armour	 and	 the	 composite	 bows	 exploit	 the	 exceptional	
properties	of	natural	materials,	 restrictions	placed	on	 the	project	demanded	 that	 the	 installation	was	














tubular	 fabric,	 and	 sections	 of	 a	 highly	 structured	 links/links	 fabric.	 After	 knitting	 individual	 lasercut	






































the	 historic	 artefacts	 (LA	 and	 CB).	 The	 combination	 of	 knit	 and	 lasercut	 Perspex	 created	 a	 series	 of	
individual	shaped	pieces	(LA).	Each	insert	produced	a	different	3D	form	depending	on	its	shape,	and	on	
its	position	within	the	installation.	Although	each	tubular	section	produced	a	unique	tensioned	form	(LA),	
the	 five	 sections	 overlapped	 each	 other	 at	 the	 top	 and	 bottom,	 recurving	 the	 overall	 piece	 in	 a	 new	































artefact	 was	 either	 located	 within	 the	 museum	 collection	 (composite	 bow	 and	 lamellar	 armour)	 or	




























of	 flexibility,	 tension	and	compression	 remained	critical	 to	 the	 selection	of	both	constituent	materials	










Here	 each	 artefact	 has	 been	 mapped	 against	 the	 activities;	 making,	 telling	 and	 enacting.	 Whilst	 the	
historic	artefacts	provide	excellent	tools	for	collaborative	analysis	and	interpretation	(telling	and	enacting)	
the	 textile	 samples	 and	 production	 of	 Inflection	 further	 enhance	 the	 role	 of	 the	 artefact	 through	 the	
process	of	making	(making,	telling	and	enacting).	The	making	stage	is	critical	to	the	creative	process,	it	is	
at	 this	 stage	 that	 the	 concept	 for	 Inflection	was	 developed	 from	 analysis	 of	 the	 historic	 objects.	 This	
supports	the	design	research	process	outlined	by	Cross	(2001)	who	identifies	the	unique	knowledge	that	








sections	are	 individually	assembled	 into	unique	3D	 forms,	however	an	alternative	profile	 is	generated	
when	 the	 installation	 is	 constructed	 by	 overlapping	 the	 sections.	 Enacting	 therefore	 becomes	 a	
particularly	useful	term	for	analysis	of	these	transformable	and	behaving	material	systems.	



























































this	 research	 is	different	 to	previous	assemblies	because	each	Perspex	 insert	 is	 individually	positioned	







was	very	well	 received	and	 remained	on	exhibition	 for	 three	months,	however	 the	significance	of	 the	
research	extended	beyond	the	artefact	itself.	Rather	the	importance	of	the	research	is	in	the	development	
of	 a	 common	 language	 of	 materials	 and	 performance	 which	 evolved	 through	 collaboration	 between	
textile	designers	and	the	curator	of	the	Oriental	collection.	The	use	of	the	artefact	to	inform	this	language	















perspective	 of	 collaborative	 research	 in	 textile	 design.	 Whilst	 the	 critical	 analysis	 of	 prototypes	 and	
samples	are	fundamental	to	textile	design	research,	we	were	particularly	pleased	that	this	methodology	
could	 translate	 so	 readily	 across	 disciplines.	 The	 artefact	 became	 a	 central	 part	 of	 the	 collaborative	
process,	and	an	opportunity	to	share	knowledge	from	both	the	perspective	of	the	museum	collections,	
and	our	specific	interest	in	knitted	fabric	design.	It	was	important	that	all	contributors	were	able	to	bring	






In	 conclusion	 this	 paper	 demonstrates	 the	 importance	 of	 collaborations	 between	 textile	 design	 and	
museum	collections,	working	across	disciplines	with	curators	and	historians	has	enabled	the	development	
of	 advanced	material	 understanding	 based	 on	 historic	 construction	 principles.	 In	 addition	 this	 paper	
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